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FOURTH REPORT FROM 



The Environment Committee is appointed under SO No 99 to examine the 
expenditure, administration and policy of the Department of Environment and 
associated public bodies, and similar matters within the responsibilities of the 
Secretary of State for Northern Ireland, 

The committee consists of a maximum of eleven members, of whom the quorum 
is three. 

The committee has the power: — 

(а) to send for persons, papers and records, to sit notwithstanding any adjourn- 
ment of the House, to adjourn from place to place, and to report from 
time to time; 

(б) to appoint specialist advisers either to supply information which is not 
readily available or to elucidate matters of complexity within the commit- 
tee’s order of reference; 

(c) to communicate to any other such committee its evidence and any other 
documents relating to matters of common interest; and 

( d ) to meet concurrently with any other such committee for the purposes of 
deliberating, taking evidence, or considering draft reports. 

Unless the House otherwise orders, all Members nominated to the committee 
continue to be members of the committee for the remainder of the Parliament. 



FRIDAY 9 DECEMBER 1983 

The following were nominated as members of the Committee: Mr Richard 
Alexander, Mr David Alton, Mr Sydney Chapman, Sir Reginald Eyre, Mr 
Reginald Freeson, Mr Robert B. Jones, Mr Norman Miscampbell, Mr Allan 
Roberts, Sir Hugh Rossi, Mr Chris Smith and Mr John Mark Taylor. 



Sir Hugh Rossi was elected Chairman 15 December 1983. 



FRIDAY 27 JULY 1984 

Sir Reginald Eyre discharged; Mr Julian Critchley added. 



The cost of printing and publishing this volume is estimated by Her Majesty’s Stationery Office at £6,972 
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MINUTES OF EVIDENCE TAKEN BEFORE THE 
ENVIRONMENT COMMITTEE 

MONDAY 21 MAY 1984 



Members present: 



Sir Hugh Rossi, in the Chair 



Mr Richard Alexander 


Mr Norman Miscampbell 


Mr David Alton 


Mr Allan Roberts 


Mr Sydney Chapman 


Mr Chris Smith 


Mr Reg Freeson 





A LETTER— FROM THE CHAIRMAN OF THE ENVIRONMENT COMMITTEE 
TO THE CHAIRMAN CENTRAL ELECTRICITY GENERATING BOARD 



Acid Rain 

The Environment Committee has begun an inquiry into acid rain, with the following terms 
of reference: 

(i) To examine available evidence and current research on the emission, distribution 
and deposition of acidity in precipitation. 

(ii) To examine the environmental effects of acid rain. 

(iii) To examine the levels of and mechanisms for setting emission control standards 
in the light of evidence on the effects of acid rain. 

(iv) To examine control emission technology, its cost, and any effect it would have in 
reducing any environmental damage attributable to acid rain. 

I write to invite the Board to submit written evidence on 

1. The factual evidence available to it in determining the level and effects of emissions. 

2. Relevant pollution legislation including European 

3. An assessment of research being done by the CEGB in this field 

4. An assessment of emission control technology. 

As you see, the Committee are seeking broad-ranging evidence. No decision on oral 
evidence has yet been taken, but I am sure the Committee will in due course wish to take 
evidence from you. Arrangements are in hand for the Committee to make a visit to the 
CEGB’s research laboratories at Leatherhead, but no firm date has yet been agreed by 
the Committee. 

The paper should be sent to the Clerk to the Committee in the Committee Office, and 
should reach him by 13 April. 



7 March 1984 



The cost of printing and publishing these Minutes of Evidence is estimated by Her Majesty’s Stationer y 
Office at £3,000. 
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LETTER FROM THE CENTRAL ELECTRICITY GENERATING BOARD 
Acid Rain 

The Generating Board welcomes the invitation by the Select Committee to submit 
evidence on acid rain as requested in Sir Hugh Rossi’s letter of 7 March 1984* to Sir 
Walter Marshall. We note in particular the Select Committee’s request for evidence on: 

1. The factual evidence available to the Board in determining the level and effects of 
emissions. 

2. Relevant pollution legislation including European. 

3. An assessment of research being done by CEGB in this field. 

4. An assessment of emission control technology. 

We thought it would be helpful to the Committee if our response on these subjects were 
given in the context of a general statement of the Board’s policy and objectives in its 
approach to the problem of acid rain and of the work it is doing to resolve the many 
outstanding uncertainties, both on the causes and effects of acid rain and on the best 
measures for their control. The enclosed memorandum, therefore, sets out this general 
statement; the Annexes are addressed more specifically to the questions you have raised. 

In respect of relevant overseas legislation, Annex 3 to our memorandum considers 
primarily the current position in the European Community as this is likely to be of most 
relevance to the UK; while the US scene is somewhat complex, the Committee will, no 
doubt, be aware of the recent decision by President Reagan not to institute new controls 
on S0 2 and other emissions at present but to propose increases in funding for further 
research into acid rain and emission control technology. 

G. H. Hadley 
Secretary 
11 April 1984 



MEMORANDUM BY THE CENTRAL ELECTRICITY GENERATING BOARD 
Acid Rain 

General Policy and Objectives 

1 . In discharging its statutory obligations under the Electricity Acts and other legislation, 
the Board must not only have a proper understanding of the implications of its activities 
for the environment and public health, it must also ensure that whatever it does to protect 
the environment is actually effective. The issue of acid rain falls squarely within this 
general obligation to produce electricity economically but with due regard for the environ- 
ment. Therefore: 

— where there is genuine environmental damage, 

— if it is due to acid rain, 

— if reducing CEGB emissions would be effective in correcting the damage, 

— if this would be the most cost effective approach, 

then the Board would wish to take whatever action was necessary. 

2. Recent scientific debate demonstrates that on no one of these aspects is there a clear 
scientific consensus. In many countries, including those stated to be most affected by acid 
precipitation, there is a wide spectrum of scientific view (if not outright controversy) on 
fundamental issues such as the extent to which acidification is due to natural processes 
or to mankind’s exploitation or neglect of the environment; what agencies are responsible 
for the damage observed to certain tree species in parts of Germany; whether a reduction 
in sulphur dioxide emissions would lead to a corresponding reduction in rain acidity and 



* Printed page 1. 
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so on. The Board considers the major issues for resolution at the present time are: 

1. What is the quantitative dependence of acid deposition in the UK and Europe on 
the relevant emissions-hydrocarbons and oxides of nitrogen as well as sulphur 
dioxide? 

2. What is the contribution of acid deposition to ecosystem acidification? Is acidifica- 
tion reversible by reduction in acid deposition? 

3. What is the effect of acid deposition, and the direct exposure to oxides of nitrogen 
and sulphur and other gaseous pollutants, on the growth, yield and health of crops 
and trees? 

The CEGB has had to determine its policy on acid rain against the background of these 
and other uncertainties, and in the knowledge that a major programme of emission controls 
would be costly to the electricity consumer. The Board has, in fact, been undertaking and 
financing research to help resolve these issues for over a decade, a period in which S0 2 
emissions in the UK actually fell by about 30%. Current Board activities include contribu- 
tions to wider studies both on the nature and causes of acidification, and the costs and 
benefits of possible alternative corrective strategies. The Board is also mounting a substan- 
tial programme of emission control technology development, aimed at reducing the cost 
and energy penalties of emission control. A fuller description follows later in this 
memorandum. 

Current Position and Further Research 

4. There is now general agreement among international experts (such as those contribut- 
ing to the studies under the UNECE Convention on Long Range Transboundary Air 
Pollution) that several of the problems which have been discussed under this general 
heading are not strictly related to acid rain as such. The potential effects of air pollutants 
on human health, on growing crops and on the corrosion of materials are seen as a 
consequence of high local concentrations of primary pollutants — sulphur and nitrogen 
oxides or ozone — and not materially related to the subsequent transformation of these 
pollutants into acid species affecting the quality of rain. In general, the causes of, and 
cures for, this type of local pollution are well known and do not call for the universal 
reductions of emissions from all sources. In particular, the contributions from distant 
sources in these cases will be very small and limitation of such sources will bring little or 
no relief to the areas actually affected. 

5. The position is far less clear in the case of acidification of lakes and its consequences 
to fish life and on the causes of forest die-back in Germany. These are areas on which 
effort needs to be concentrated and where the Board’s own research studies are directed; 
both in-house research and by means of sponsored external studies, such as those being 
undertaken by the Royal Society and the Norwegian and Swedish Academies with the 
aid of CEGB and NOB funds. A more detailed account of the present scientific position 
in these areas of concern is contained in Annex 1*, which is a report prepared for the 
Electricity Supply Research Council and presented to them in November 1983. It illustrates 
the lack of scientific consensus mentioned above. This report is relevant to Question 1 in 
Sir Hugh Rossi’s letter of 7 March. 

Emission Control Technology 

6. A summary of the Board’s action programme in this area, including a review of 
emission control technologies, has recently been prepared in response to the publication 
of the Tenth Report of the Royal Commission on Environmental Pollution and to their 
specific recommendations relating to the acid rain issue (paragraph 5.96 of the Tenth 
Report). The summary and review is attached as Annex 2, as relevant to Questions 3 and 

! 4 in the 7 March letter. 

I 7. The main purpose of this programme of work is to put the Board in a position to 
be able to introduce as quickly as possible the most cost-effective measures to respond to 



* Annex 1 not printed. 



Printed image digitised by the University of Southampton Library Digitisation Unit 



4 



MINUTES OF EVIDENCE TAKEN BEFORE 



21 May 1984] 



[ Continued 



any perceived need which may, as scientific understanding improves, arise from the logic 
set out in paragraph 1 of this memorandum. In addition, the Board must be able to make 
a similarly effective response to new regulations introduced even if such regulations are, 
in the Board’s view, unsoundly based. In such circumstances (amplified in the following 
paragraphs) the Board would wish the necessary emission limitations to be achieved at 
minimum cost to the electricity consumer. We should, however, make clear that our present 
view is that there is a high risk that heavy expenditure on new controls will not prove to 
be an effective correction to the environmental damage attributed to acid rain. 

The Current UK Position on Control 

8. Under Section 7 of the Alkali etc. Works Regulation Act 1906 (as incorporated in 
the Health and Safety at Work Act 1974), the CEGB is required to use ‘...the best 
practicable means for preventing the escape of noxious or offensive gases by the exit flue 
of any apparatus used in any process carried on in the work and for preventing the 
discharge, whether directly or indirectly, of such gases into the atmosphere and for 
rendering such gases where discharged, harmless and inoffensive . . .”. Sulphur dioxide 
is included in the list of “noxious and offensive gases” over which the Inspectorate have 
jurisdiction. 

9. As drafted, this requirement includes no reference to need or to costs. It implies only 
that if a control measure is deemed to be “practicable”, then it must be adopted and that 
the primary emphasis is on a limitation of emissions at source. It is well known, however, 
that the Air Pollution Inspectorate do consider the financial impact of control measures 
in defining what is, or is not, “practicable”. What is less clear is the extent to which a 
demonstrable need must be proven before they insist on the adoption of otherwise 
practicable control measures. The Inspectorate is quite likely to take a precautionary 
attitude where the cost/benefit ratio of a proposed control measure is still obscure but 
where the costs, in its estimation, do not represent an undue financial burden on the works 
concerned. 

10. Apart from possible requirements on new plant that must be agreed with the Air 
Pollution Inspectorate, all fossil fuelled stations built since the formation of the CEGB 
are subject to the condition (in their statutory consent under the Electric Lighting Act 
1909) that space must be left for the later provision of sulphur removal equipment should 
the Secretary of State require this to be fitted. In over thirty years, this condition has never 
been invoked. 

1 1 . In summary, either the Secretary of State or the Air Pollution Inspectorate have 
the power to require the provision of sulphur removal equipment under existing legislation. 
In the case of the Secretary of State at least, this could extend to retrofit applications. 

Other Legislation 

12. Whilst the Generating Board attempts to keep informed of legislative developments 
for pollution control in other countries, it does not maintain fully up-to-date records of 
such statutes, nor would it consider itself an appropriate authority to make detailed 
comparisons or to comment on the legal implications. However, we believe the Select 
Committee will expect the Generating Board to comment instead in a more general way 
on the nature of the different legislative approaches that can be adopted, and specifically 
on current legislative proposals within the European Community and how these might 
affect the Board. 

13. Within Europe, only the Federal Republic of Germany has so far adopted national 
legislation which imposes quantified limitations on the emissions of sulphur and nitrogen 
oxides, etc. from power stations and other large combustion plant. Some other countries 
may tend towards similar legislation in the future, but at present the majority of nations, 
including the UK, do not impose such controls. In Scandinavia and elsewhere, the first 
approach has been to place limits on the allowable sulphur contents of fuels used for a 
wide variety of purposes; particularly on heavy fuel oil used mainly by power plants and 
heavy industry and on the lighter fuels used generally in industry, commerce and transporta- 
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tion. In Denmark, for instance, which has recently produced a plan to cut sulphur dioxide 
emissions by 30 per cent over the next decade, the primary contribution will come from 
such limitations on fuel quality and only a minor part will result from the use of emission 
control devices (flue gas desulphurisation) fitted in power stations. 

14. Whilst there are thus no measures to control the total emission of pollutants in 
Europe, virtually all countries have adopted measures for preventing high local concentra- 
tions of these pollutants in the ambient air; namely by the use of tall chimneys to ensure 
adequate dispersion. This requirement will remain even if other limitations on emissions 
are exercised. 

15. The differences in national approach to emission control reflect, to some extent, 
their past experience with air pollution problems. In the United Kingdom, the major 
concern in the past was the episodes of excessive pollution that occurred in London and 
other cities. It has long been understood that these resulted from small low level sources 
of emission, mainly domestic and commercial buildings, and were not principally the 
result of industrial activity. This led to the recognition that there were several “air pollution 
problems” and that different legislative measures were required to deal with each one. 
Without this background of experience, some other countries have concentrated instead 
on controlling major emission sources of which power plants are usually the main' 
component. Such controls would be appropriate where the principal concern was long 
distance effects, perhaps in other countries, but would provide no guaranteed alleviation 
of local urban air pollution. In this context, it is important to note the growing number 
of air pollution effects which are recognised as being of a local nature rather than the 
effect of long distance transport of pollutants from remote sources. 

16. Two proposals for Community legislation have recently been drafted by the 
European Commission and one has been adopted after modification by the Council of 
Ministers, i.e. the Directive COM(83)173 on The Combating of Air Pollution from Indus- 
trial Plants. The second Draft Directive COM(83)704 on The Limitation of Emissions for 
Large Combustion Plant has still to be discussed and adopted. Both of these measures 
closely follow the German pattern of legislation in: 

(a) concentrating on large industrial sources of pollution, 
and 

( b ) in seeking to impose specific limits on the allowable emissions to air. 

17. The Board has examined both measures in detail. In addition, the Board has studied 
the economic arguments advanced by the Commission in the preamble to Directive 
COM(83)704 ana its accompanying explanatory memorandum. In our view, the claim 
made by the Commission that the financial benefits of controlling emissions would outweigh 
the costs of imposing the controls, has not been substantiated. A closer look at the figures 
suggests that the maximum estimates of benefit will still fall well short of the minimum 
cost of applying the emission controls. The Board’s commentary on the Directives and 
its analysis of the economic arguments is attached as Annex 3, as relevant to Question 2 
of the 7 March letter. 



Summary 

1 8. The Board have, of course, always recognised the value of an international approach. 
We believe our programme of research and emission control technology development 
accords fully with the spirit of the UNECE Convention of 1979 in seeking to ensure that 
whatever is done will be ecologically effective and, as far as possible, cost-effective. The 
Commission’s present proposals, and in particular COM(83)704, are not based on a 
thorough examination of costs and benefits and are, in the Board’s view, premature and 
depart from this principle. If action is to be taken, and is justified, it would be much more 
likely to follow from the adoption of long-term national targets covering emissions from 
all sources, allowing for periodic revision in either direction in the light of scientific and 
technical progress. An approach by the Commission on this basis would align EEC and 
UNECE policies. 
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19. In parallel, and offering hope of lower costs and an earlier impact, the CEGB 
believe that strategies of resource and ecosystem management should be developed. 
Considerable success has been achieved in Sweden in liming lakes. With appropriate 
developments and precautions, there is no reason to believe that the Swedish success 
cannot be translated into other locations experiencing acidification, and extended to 
treatment of ground acid wastes. In this context, we would draw the Committee s attention 
to a recently announced project, which will commence this summer, to explore techniques 
of land treatment and management to improve the water quality in Loch Fleet, Galloway. 
The project is being funded by the two Scottish Electricity Boards, the NCB and the 
CEGB, and has been welcomed by the Forestry Commission, the Solway River Purification 
Board and the Scottish Development Department. It is intended that it should lead to the 
development of practical and economic measures to counter the effects of acidification. 



CEGB ACTION PROGRAMME ON EMISSIONS 

In their Tenth Report, the Royal Commission on Environmental Pollution gave consider- 
ation to the problem of acid deposition. They drew attention to many of the uncertainties 
in regard to the scientific basis for the current concerns (paras 5.84 to 5.87) and also to 
the doubts about the best measures to adopt in order to reduce and prevent ecological 
damage from this cause (paras 5.90 to 5.95). 

The Royal Commission recommended (para 5.96) that “high priority should be given 
to research on acid deposition, in particular on the causes and effects, on the interactions 
with other pollutants, and on remedial action”. Recognising the United Kingdom’s obliga- 
tion under the UNECE Convention and the technical and economic advantages of a 
carefully phased programme over a reasonable timescale, the Royal Commission further 
recommended that the CEGB “should introduce on a pilot basis, over the next five years, 
certain of the sulphur abatement options that are already available” (para 5.96). 

The CEGB believes that its recently expanded action programme on the effects of its 
emissions and on emission control technology, both in house and in collaboration with 
other bodies, meets the spirit and intent of the Commission’s recommendations. It is the 
Board’s intention to give greater publicity to its action programme. In the meantime the 
present summary may be helpful to the Select Committee. 

The Board is at one with the Commission on the importance of fundamental scientific 
studies on effects to establish whether or not subsequent expenditure on control measures 
will be effective in solving the perceived problems. The current state of scientific knowledge 
leads us to the view that there is a high risk that heavy expenditure on emission control 
systems will still not prove to be an effective solution. 

Nevertheless if improved understanding or international agreements require further 
control of S0 2 , NO x or dust emissions from new plant or S0 2 from existing plant, the 
action programme set out in Annexe 1 will prepare the Board and its suppliers for any 
reasonable requirements. The extent of possible reduction of NO* or dust from existing 
plant must await the outcome of the programme. 

The attached table lists the components of the current action programme, both on the 
effects of emissions of S0 2 , NO x and dust on the environment and on the development 
of control measures for these pollutants. An indication of the cost and timescale of each 
project is given where they involve external contracts, joint studies or large purpose-built 
rigs. Where no cost is indicated, the work is currently being conducted in-house under 
the CEGB budget for research and engineering development. A fuller description of the 
emission control technologies available, or under development, is appended, including 
an indication of the likely costs of application. 

It must be pointed out, however, that any requirement to retrofit new S0 2 controls on 
a substantial proportion of our existing modem combustion plant would take a decade 
or more to plan and execute. It would be nearer 20 years before its effectiveness in solving 
problems of environmental acidification could be determined. 
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In the meantime there is an urgent need to seek more rapid solutions by means of 
measures applied locally to the areas affected by acidification, whether naturally or by 
acid deposition, W e believe this also falls within the term “remedial actions” recommended 

® oar< * ^ therefore mounting a project in conjunction with 
the bbbB the NGB and several research institutes, to restore fish to Loch Fleet in Galloway 
by scientifically based treatment of its catchment. The project has been welcomed bv the 
authorities responsible for water in this area. 



The Board believes that its programme of action on emissions will contribute significantly 
to effective and cost-effective solutions to the difficult problem of environmental acidifica- 
tion and to the sound understanding which is a pre-requisite for effectiveness. The span 
ot the programme puts the Board in a state of technological preparedness for any reasonable 
requirements m the short, medium or long term. It appears to be entirely in the spirit of 
the Royal Commission recommendations. 



CEGB ACTION PROGRAMME ON EMISSIONS OF S0 2 , NO* AND DUST 

As at 19 March 1984 

Useful results Cost ( per cent CEGB ) 
available 

Basis for Efective Action 
1. Research on: 

— transport in the atmosphere 
— contribution to acid deposition 
— effects of S0 2 , NO*, 0 3 and acid deposi- 
tion on plants, trees, soil, water 
— effects of acid water on fish 
— contribution to corrosion of materials 



— health effects 


Ongoing 


£1.5mp.a. 


2. Royal Society Fund: 

— to determine the causes and effects of sur- 


1986-1988 


£5m (50 per cent) 



face water acidification 



Control Technology 
1. Flue Gas Desulphurisation 

1.1. Engineering Assessment of Wellman 





Lord process 


Complete 


£85K 


1.2. 


— commercially available 
Engineering Assessment of Lime- 
stone/Gypsum process 


1985 


£45 K 


1.3. 


— commercially available 

Pilot Installation of HC1 Prescrubber for 

1.1 or 1.2 


1985 


£200 K 


1.4. 


— necessary for UK coals 
Comparative study of FGD and coal 
washing including “enriched” streams 
to FGD 


1985 


(shared with NCB) 


1.5. 


Assessment of “once-through” sea- 
water washing process 


Ongoing 


2. Coal Preparation for Sulphur Reduction 
2.1. Joint study of potential for CEGB 


1985 


(shared with NCB) 


2.2. 


Rig trial of high gradient magnetic 
separation 


1986 


£150K 


2.3. 


Pilot combustion trials of cleaned 
coal — Ferrybridge C 1985 with NCB 


1985 


£6m 


2.4. 


Evaluation of advanced techniques 


Ongoing 


— 
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Useful results 
available 


Cost ( per cent CEGB ) 


3. Coal Water Mixtures 

— as a low sulphur replacement for oil 

3.1. Assessment of potential for UK 

3.2. Laboratory scale preparation 

3.3. Laboratory scale combustion trials 

3.4. Planning of station trial of commercial 
CWM 


Ongoing 
Ongoing 
Late ’84 

Open 


£m several 


4. PFBC Combined Cycles 

— as a high efficiency system for the 1990’s 
with built in sulphur retention 

4.1. Tripartite outline design study with 
British contractors 

4.2. Practical development at Grimethorpe 
Phase A, three years 


1985 

1986-87 


£378K(33 per cent) 

£25m (33 per cent) 
(with NCB and D.En.) 


5. Gasification Combined Cycles 

— as a potentially high efficiency system for 
2000 and beyond with built-in sulphur 
retention 

5.1. Design study with BGC, NCB, DEn and 
British contractors 


1985-86 




6. Low NO* Burners 

6.1. Laboratory basis 

6.2. Low NO* burner development with 
British manufacturers 

6.3. Station trial of low NO* burners 

6.4. Station trial of rich fireball low NO* 
configuration 


Ongoing 

1985 

1986 

1987? 


£600K 

£2m 

£2m 


7. Direct Injection of Limestone 

7.1. Assessment of potential and costs with 
HMIAPI, DEn, DoE 


Complete 




8. Dust 

8.1. Large scale precipitator development rig 
at CERL 


Ongoing 


£650K 


Remedial Action 
1. Restoration of fish in Scottish Loch 


1987-1989 


£600K 



EMISSION CONTROL TECHNOLOGY 

Control of nitrogen oxide emissions (NO*) can be achieved either by modification of 
the combustion process or by reduction in the flue gas (denitrification). 

Control of sulphur oxide emissions (SO*) can be achieved before, during or after 
combustion. 

NO* Control 

Modification of the Combustion Process: 

In this approach mixing of air and fuel is delayed, which favours the suppression of 
nitrogen oxides. Depending upon the boiler and the sophistication of the technology 
applied, reductions of the order of 30 to 50 per cent can be achieved. The principal 
uncertainties are the possibilities of significantly increased boiler tube failure (already 
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costing the Board £40m 5F ), which grows with increased level of abatement, reduction in 
boner efficiency ( one-half per cent would cost £15m pa totalled across all high merit units) 
and deterioration of precipitator performance. Because of the high chlorine content of 
UK coals and the relatively tight and differing design of the CEGB’s boilers, foreign 
expei lence will be oi limited value. Trials on UK plant are necessary and are being 
planned Development of a low NO x burner suitable for our wail fired boilers is being 
undertaken with Board funding by a UK manufacturer. Bearing in mind the limitations 
on burner size and geometry set by existing plant, abatement of the order of 30 per cent 
would seem a reasonable target for retrofitting in the UK situation, subject to the require- 
°! x' n * n ® a . satisfactory boiler life. The cost of retrofit is between £1.2m and 
£1 .6m tor 500 MW units depending upon boiler type and about £2m for 660 MW units. 
This takes no account of possible modification of mills in the event of needing to change 
the fineness of grind. 

Flue Gas Denitrification: 

In this approach the flue gases are reacted over a catalyst with ammonia to remove 
n p”or® en Very high levels ot abatement are possible by this technology, in excess 

9*. cen ^ ^ as been claimed. However, there are major uncertainties concerning the 

life ot the catalyst and the feasibility of its regeneration. These make it impossible to cost 
with any accuracy. In general terms, however, it appears that the capital cost would be 
between five and 10 times that of burner modifications for NO x reduction— the latter 
would, in any case, be a pre-requisite in order to minimise total costs. Recurrent costs 
would hinge critically upon catalyst life, assuming a two year life in accord with German 
and US estimates, these would be of the order of £5m/a for a 500 MW unit. 

SO. v Control 
Before Combustion 

Coal cleaning: The potential for coal cleaning as a means of sulphur emissions abatement 
is currently being studied with NCB. Indications so far are that extending washing to all 
the CEGB’s supplies would reduce overall SO x emissions by about eight per cent. Economic 
assessments which are still in progress show that the first two per cent can be removed 
more cheaply than by FGD, data on further tranches will become available later in the 
year. The evaluation incorporates estimates of benefit from burning lower ash fuels in the 
Board’s boilers. A plant trial is being planned to firm up on these estimates and confirm 
that there are no operational problems when burning very low ash fuel. 

Gasification: A joint study by D.En/CEGB/NCB/BGC is investigating the possibility 
of using the BGC Lurgi Slagging Gasifier in a combined cycle for power generation both 
with and without shared use with BGC for SNG production. Design contracts are to be 
placed with plant manufacturers. Indications from preliminary studies are that the system 
will only become competitive if the further developments of gas turbines that are envisaged 
by manufacturers over the next decade are, indeed, carried through. 

During Combustion 

Direct lime/limestone injection: In this process a sorbent (lime or limestone) is injected 
into the furnace. Studies made on pilot and full-scale plant show that for this process to 
be effective the boiler must have been modified to function in a low NO v mode, ie with 
staged combustion. An outline engineering evaluation for a 500 MW plant using limestone 
concluded that a maximum of about 35 per cent reduction in S0 2 could be achieved at 
a capital cost of £78m and operational costs of £13.5 m/a. Both capital and revenue costs 
are significantly higher per tonne of sulphur abated than with flue gas desulphurisation. 
Moreover the limestone needed would increase the ash burden in the system by over 50 
per cent with a large and adverse change of ash chemistry — it has not been possible to 
assess the deleterious impact on boiler availability that such a significant change would 
have. 



* All costs as at March 1983. 
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Pressurised fluidised bed combustion: This technology, exemplified by the Grimethorpe 
pilot scale plant, is still at the development stage and is the subject of a design study 
funded by D.En/CEGB/NCB. By use of dolomite, and possibly limestone, in a pressurised 
fluidised bed (PFB) it is possible to remove about 90 per cent of the sulphur. Incorporation 
of the PFB in a combined cycle permits high power generation efficiency to be maintained 
with high sulphur capture. Preliminary studies, carried out as a prelude to placing design 
contracts with manufacturers, show generation efficiencies of approximately 40 per cent 
to be feasible and overall costs that are lower than conventional plant fitted with FGD 
subject, of course, to satisfactory development. 

After Combustion (FGD) 

Flue gas desulphurisation (FGD) is achieved by contacting flue gas with wet or dry 
alkali which absorbs the S0 2 . A wide range of different processes have been developed. 
At present only the wet processes have been operated adequately at a scale which makes 
direct translation to the CEGB operation credible. 

Four wet processes were considered as being available commercially at the necessary 
scale; they are all capable of about 90 per cent desulphurisation. However, since one 
produces a slurry of calcium sulphate and sulphite that would pose substantial disposal 
problems, attention was directed to the other three, namely, Wellman Lord, Limestone 
Gypsum and Sea water Washing. Clearly, the latter would only be applicable to coastal 
coal fired stations. Currently a chloride prescrubber is being developed as a necessary 
precursor to being able to specify an FGD plant for UK conditions. 

The capital cost of providing an FGD process at a new 2000 MW power station would 
vary between £60m and £125m depending on the system selected (the lower figure applying 
only to sea-water washing). The increase in the total electricity generation cost (revenue 
costs plus capital repayment), would be between £24m and £30m per annum ; these figures 
allowing also for the cost of replacing lost output from the station due to the consumption 
of electricity by the FGD process. In the case of existing plants, retro-fitting an FGD 
process would be more expensive; up to £ 1 60m capital for a 2000 MW station. The increase 
in total generating cost would also be higher, at up to £3 5m per annum. 

The cost of FGD per tonne of sulphur abated will vary between about £440 per tonne 
and £740 per tonne, depending on the process adopted; the average being about £550 
per tonne. 



COMMENTS ON EUROPEAN COMMUNITY DIRECTIVES 
CONCERNING EMISSIONS TO AIR 

Two recent legislative proposals by the Commission concern emissions of air pollutants 
from large industrial plant including power stations. The first Directive, on combating of 
Air Pollution from Industrial Plants (COM(83)173), has been adopted after modification 
by the Council of Ministers. The second Directive, on The Limitation of Emissions of 
Pollutants into the Air from Large Combustion Plants (COM(83)704), is still under 
discussion by the Council. 

COM(83)173 

This Directive seeks to harmonise the procedures for authorising air pollution control 
measures on new industrial plants. It also establishes the principle that the Council, acting 
on a proposal from the Commission, can fix emission limit values on a Community wide 
basis. 

In the form of wording finally adopted, this Directive is welcomed by the Generating 
Board. The measures for harmonisation of procedures appear to require very little change 
to existing UK legislative procedures which are adequate to ensure proper control of 
industrial emissions. Whilst the wording of Article 8, on the fixing of emission limit values, 
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originally gave cause for concern, the final text makes very adequate reference to the need 
to have regard to the costs of the technological measures adopted and to the need to take 
account of the nature, quantities and harmfulness of the emissions concerned. The Board 
is also pleased to note that any emission limits fixed in response to this Article now require 
the unanimous approval of the Member States. 

Two shortcomings of this Directive still remain: 

1. The preamble to the Directive invokes Article 100 of the Treaty, which is designed 
to remove unequal conditions of competition. However, the proposals would affect only 
fossil-fired electricity generation. Within Member States the proportion of electricity 
derived from coal and oil varies between 37.8 per cent (France) and 100 per cent (Denmark), 
the average for the ten Member States being 72.5 per cent. The effect of the proposals 
will therefore be to impose different additional costs of electricity generation on todifferent 
Member States. The proposals will also in general act to dissuade operators from adopting 
coal as a basic fuel in direct contradiction of Commission initiatives designed to increase 
the use of coal. 

2. Experience acquired over many years of development and application of air pollution 
control measures in the UK has shown that the determination of soundly based criteria 
for human, animal and ecological health and well-being is an essential first step. Acceptable 
air quality standards for pollutants can then be developed ie allowable concentrations of 
the pollutants in the ambient air. Finally any emission limit values essential for the 
achievement of the air quality values can be set down, ie the allowable rates of emission 
from individual works or chimneys. For some pollutants (notably sulphur dioxide (S0 2 )) 
the Commission has moved along this course, adopting World Heglth Organisation criteria 
and setting air quality values. For other pollutants (eg nitrogen oxides (NO*)) the process 
is still under way with current discussion centering on air quality values. For the majority 
of the pollutants named in the Directive the process has hardly begun. The Commission 
should be urged to follow a more rigorous approach, which would establish the most 
cost-effective way of ensuring that the criteria for human, animal and ecological health 
are met. 



COM(83)704 

This proposed Directive sets out numerical limit values for emissions of sulphur dioxide, 
nitrogen oxides and particulate matter from new large combustion plant (greater than 
50 MW thermal rating). It also seeks on a collective basis a substantial percentage reduction 
in the corresponding emissions from existing plant based on 1980 emission levels. 

The Board wishes to draw to the Select Committee’s attention a number of matters, 
both in general and in detail, concerning this Draft Directive; 

3. Much has already been achieved within the Community on the control of air pollution 
and the reduction of emissions. A recent review by UNECE of strategies and policies for 
the abatement of air pollution caused by sulphur compounds shows a marked reduction 
in most Member States of emission of S0 2 between 1978 and 1985. Emission of the same 
pollutant from the UK now stands at around 4.0 million tonnes per year having fallen 
from around 6.1 million tonnes in 1970, a reduction of 34 per cent in little over ten years; 
all achieved without significant recourse to uniform emission limitations. Within the CEGB 
the continuing search for more efficient electricity generation has brought about a 20 per 
cent reduction in the amount of S0 2 emitted per unit of electricity generated since the 
industry was nationalised. These achievements should be taken into account when setting 
further targets for reduction of emissions. 

4. Throughout the Community the two problems of air pollution requiring most serious 
attention are the possible effects on materials (including cultural monuments) and on 
forests. In the former case a recent report from a Working Group of Experts set up under 
the UNECE Convention on Long Range Transboundary Pollution has concluded that the 
corrosive action of sulphur compounds is usually restricted to an area close to the source. 
In the latter case a recent meeting of the FAO/ECE Working Group on the Impact of 
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Air Pollution on Forests considered that there was evidence of direct action of air pollutants 
acting together with normal stress factors (such as disease and drought) to produce observed 
damage to forests. High concentrations of these pollutants occur relatively close to large 
sources; acid rain or international transfrontier pollution are unlikely to be a significant 
factor. In Germany the most recent work has shown that ozone acting alone or in 
conjunction with drought may be the most probable cause of the damage observed in 
forests. Remedies can be found for both of these major European air pollution problems 
in control methods applied by Member States individually or perhaps in some cases 
through bilateral discussions between adjacent States. 

5. Insofar as it relies on the 1982-86 Action Programme of the European Communities 
on the Environment, COM(83)704 suggests some ignorance of the role of industrial 
emissions as part of the total problem of air pollution, and particularly of the role of the 
large stationary sources with tall stacks. The study carried out for the Commission by 
Environmental Resources Ltd. (ERL) states (p 36, paragraph 3.6) “It is generally acknow- 
ledged that emission height makes very small difference to long range pollution transport 
under Western European conditions averaged over the year”. These matters were the 
subject of evidence by CEGB to the House of Lords Select Committee on the European 
Communities and were discussed in the 16th Report. As already noted, in cases where 
the effect of pollution occurs local to the source, rather than at distances involving 
transboundary considerations, the need for Community legislation is not apparent. 

6. In relation to costs and benefits in COM(83)704, the Commission, in the Explanatory 
Memorandum, appears to be misquoting the figures produced for them in the report by 
ERL, in both minimising the costs of controls and exaggerating the benefits they will 
produce. It may be noted that ERL themselves estimated that the cost of controls on the 
scale envisaged by the Directive would be $4,6-6.7 thousand million pa for the whole 
Community whereas the total benefits were only between SO.5-3.5 thousand million pa. 
The Board places great importance on the need to get these economic arguments in correct 
perspective. A more detailed analysis of the likely costs and benefits of the emission 
controls proposed in the Directive is given in the Appendix. 

7. In the context of the Geneva Convention on Long Range Transboundary Air Pollution 
(which the Commission cites in the preambles to the Draft Directive), the proposals by 
the Commission appear inconsistent. At the UNECE Executive Board Meeting in Geneva, 
the EEC and its Member States were largely instrumental in opposing the Nordic proposal 
for a 30 per cent cut in S0 2 emissions throughout Europe and in substituting a vaguer 
wording without a numerical target. Now the Commission itself is proposing a target 
reduction twice as great and with large percentage cuts in NO* and particulate emission 
as well. The inclusion of controls on particulate emission is also inconsistent with a 
Directive aimed principally at acid rain, as cited in the preamble. Much of the dust from 
coal burning, for instance, is alkaline and will tend to neutralise the acidity produced by 
S0 2 and NO*. In addition, there is no claim anywhere in the Directive or accompanying 
documents that the dust from large combustion plants is a hazard to health. 

8. The proposals to cut back emissions from existing plants by 1995 would undoubtedly 
require a major and costly engineering development and construction programme. If 
implemented, the target reduction of 60 per cent for sulphur dioxide would certainly imply 
retrofit of Flue Gas Desulphurisation to up to a dozen of our largest plants. The 40 per 
cent reduction in No* emission would be more problematical; at this stage we do not 
know whether it is possible to retrofit low NO* burners to the majority of our boilers. 



PROPOSED DIRECTIVE ON THE LIMITATION OF EMISSIONS FROM LARGE 
COMBUSTION PLANT (COM(83)704)— BENEFITS AND COSTS 

Introduction 

The proposed Directive (COM(83)704) lays down stringent emission limitations on S0 2 , 
NO* and dust. In justification the accompanying explanatory memorandum projects the 
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benefits to be 



1. Corrosion of buildings and materials 

2. Loss of agricultural yield 

3. Loss of forest yield 

4. Damage to public health 

5. Loss of revenue from tourism, fishing, etc. 



US $ per year 



,9 



0.5-2.7x10 



0.9-1. 1 x 10 9 



0.3 xlO 9 
0.02 xlO 9 
0.01 xlO 9 



Total 



1. 4-4.2 X10 9 



At the same time the memorandum puts the cost of implementation of the Directive at 
$1.15 xlO 9 per year. 



1. The explanatory memorandum accompanying the Directive presents arguments in 
support of the proposals which are scientifically fallacious and demonstrate an alarming 
level of ignorance within the Commission about acid precipitation and air pollution in 
general. Little of the damage costs would be removed by the proposed measures. The 
Commission has underestimated the cost of these measures by a factor of five principally 
through neglect of the major cost of substantial retrofitting of flue gas desulphurisation. 
The cost of the proposed measures is probably an order of magnitude larger than the 
benefit that might be expected. 

2. In many instances the remarks made in the Directive conflict with statements made 
in the report produced for the Commission by ERL*. The Commission singles out plant 
with tall stacks for action on the grounds that these spread pollutants over long distances. 
The fallacy of this is well known and well expressed by ERL. 

“It is generally acknowledged that emission height makes a relatively small difference 
to long range pollutant transport under Western European conditions averaged over 
the year”. 

Because of this the Directive fails to recognise that many of the potential damage costs 
can be assigned to local sources and that therefore the Directive, by attacking large 
combustion plant, would not address a considerable portion of the alleged damage. 

3. According to the Directive the emission standards chosen are “justified by the 
conclusions of the Karlsruhe Conference held in September 1983 and the Stockholm 
Ministerial Conference held in June 1982 . . The source of these so-called “conclusions” 
is not stated and has not been traced. The justification for the introduction of more 
stringent controls on dust emissions is quite unclear. Nowhere is any connection with acid 
rain alleged nor are any damaging effects from current levels of dust emissions from tall 
stacks claimed. 

4. The UNECE assessment of damage by air pollution to buildings and materials 
concluded that the origin of such damage is primarily local. In most towns and cities tall 
stacks will contribute 25 per cent or less to local S0 2 concentrations. The proposed 
measures would therefore be largely ineffective. The damage cost quoted by the Com- 
mission ($0.5-2.7 x 10 9 y') is derived from the UNECE estimate of all building damage 
due to sulphur compounds. Laying aside any criticism of this figure as a total, it is obviously 
far in excess of that portion attributable to large combustion plant. 

5. On the damage to crops, the ERL report reflects the currently held scientific view 
that normal rural and probably urban concentrations of S0 2 are below the apparent 
thresholds for damage. The effect on soil acidity of acid rain is likely to be insignificant 
compared with the effects of eg fertilisers and the acidity of rain has not been shown to 
be detrimental to crops. The Commission’s estimate of damage costs ($0.9-1. 1 xl0 9 y~') 
is based on the arbitrary assumption that 40 per cent of agricultural and horticultural 



* Acid Rain — A Review of the Phenomenon in the EEC & Europe. Environmental Resources 
Limited (1983). 



Critique 
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areas are affected by damaging levels of pollution and this results in a 10 per cent loss of 
yield. There is little justification for this and the knowledge on thresholds suggests that it 
is a gross overestimate. There may be a synergistic relationship between $0 2 and ozone 
but since high ozone levels are associated with urban pollutants, large combustion plant 
are likely to be small contributors to concentrations of S0 2 prevailing at the same time. 
The proposed measures will therefore have a minimal effect on any crop damage that 
might exist. 

6. The analysis of forest damage prepared by the Swedish Ministry of Agriculture for 
the Stockholm Conference reported no clear evidence for either increased or decreased 
growth in sensitive areas and that previously reported damage had not been confirmed. 
In Germany, the ERL report supports the current view that ozone damage to needles in 
conjunction with drought is the most likely cause of the reported damage and that other 
factors such as climate, forest management and soil types have rendered the German 
forests particularly susceptible. Action on air pollution to allay this damage should 
therefore be aimed at ozone rather than large combustion plant. The damage costs given 
by the Commission ($0.3 x 10 9 y -1 ) is based on the estimated current loss to German forests 
($0,2 xlO 9 ) plus an allowance for a 10 per cent loss of yield from 20 per cent of other 
European forests, an arbitrary assumption. In view of the probable causes it is therefore 
unlikely that the measures proposed will have significant beneficial effects. 

7. In its review for UNECE the WHO concluded that current levels of air pollution 
have no significant effect on mortality and morbidity. Therefore there would appear to be 
no basis for introducing control measures on health grounds. There is no documented 
evidence that adverse health effects have resulted from acid rain. The Directive draws 
attention to an estimate of the cost of damage to public health ($0.3-1. 7 x 10 9 y -1 ) drawn 
at random from a number of estimates made by OECD. This estimate relies on the now 
unsupported early work of Lave and Seskin which assumed a contentious dose-response 
relationship and direct proportionality between mortality and morbidity. This leads to a 
gross overestimate since, even if the dose response relationship is accepted, only a limited 
portion of health service care is remotely connected with air pollution. The Directive also 
quotes a cost ($0.2 x 10 9 y _1 ) for water treatment for health needs. Even if acid precipitation 
does contribute to low pH of drinkihg water, it is not the only contributor and the cost 
of remedial measures by the usual techniques must be small compared with controlled 
emissions and would moreover cover any other cause of acidification. 

8. The ERL report points out that probably no significant overall loss of revenue from 
tourism, due to acid rain, actually exists. However, the argument on this centres around 
the acidification of lakes by acid rain and here the circumstantial evidence against acid 
rain is stronger. There seems little doubt that acid precipitation has been partly responsible 
for the acidification of some lakes in southern Scandinavia in which the pH is observed 
to be sufficiently low to be explicable only in terms of strong mineral acid. However, no 
simple relationship exists between the amount of acid deposited and the fishery status of 
a lake. The benefit that might be derived from reducing emissions cannot be accurately 
stated but recent work suggests that a 50 per cent reduction in sulphur deposition might 
result in only five per cent of the affected lakes being able to support good populations 
of fish. The Commission’s estimate of damage cost ($0.02 x 10 9 y“ 1 ) is based on a notional 
hypothesis that half the estimated loss of Scandinavian fisheries might be recoverable as 
a result of emission controls. Estimates of the cost of liming are comparable with the 
estimated total fishery losses, but two orders of magnitude less than the cost of sulphur 
emission control costs. 

9. The Commission estimates that 40,000 MW of new plant will need to be fitted with 
abatement measures at a cost of $100 perkW. ERL quoted a cost of $130-150 per kW, 
but this possible underestimate is insignificant in comparison with the fact that the 
Commission failed to include FGD retrofit costs. ERL estimated this at $2.7-3.6 x 10 9 y~ 1 
with an additional cost of $05. x I0 9 y j for oil desulphurisation. For NO x control costs, 
the Commission adopted the mean of the range estimated by ERL ($0. 1-0.4 x 10 9 y _i ). 
Although the need for particulate control cannot be justified the Commission includes an 
estimate of $0.25 x 10 9 y . If FGD retrofit and oil desulphurisation costs are added to the 
Commission figures then the total cost comes to $4-5 x 10 9 y~ l which compares well with 
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